Introduction 56 57
Ecologists have long sought to understanding how plant communities assemble and respond 58 to environmental change. The importance of plant-plant interactions for community dynamics 59 is well documented (Connell, 1983; Schoener, 1983; Hunter & Aarssen, 1988 ; Callaway, 60 L (38 x 38 cm, 40 cm depth) was filled with soil in May 2012 and planted with 36 seedlings. 158
These pots were part of a larger experiment designed to test how differences in plant 159 community evenness and dominant species identity affect belowground response to drought 160 and Rumex acetosa L. The second plant community was built with the same four species, but 163 dominated by L. hispidus (30 seedlings). Plant communities were left for two growing 164 seasons, and during the second, half of the mesocosms were subjected to a simulated drought, 165 whereas the other half remained under ambient climatic conditions. The drought, designed to 166 simulate 100-year drought event, was simulated by covering mesocosms with transparent rain 167
shelters from May to July 2013, following a similar design to Bloor and Bardgett (2012) . 168
Local weather data were used to fit a Gumbel I distribution to the annual 169 extremes of drought duration for the local growing period. The 100-year drought 170 corresponded to 34 consecutive days with less than 1 mm of rainfall. Two months after 171 ending the drought, soil was sampled from droughted and non-droughted mesocosms for use 172 in the feedback phase of the experiment. For this, soils were collected from four treatments, 173 replicated four times, representing soils conditioned by two plant communities dominated by 174 D. glomerata or L. hispidus, each with a droughted and non-droughted treatment ( The goal here was to assess how a biotic legacy of a previous drought influences the 199 ecosystem response to subsequent drought and rewetting event (hypothesis 3). For this 200 purpose, all microcosms of phase 1 of the plant-soil feedback experiment were duplicated. 201
From the seventh week, duplicated microcosms were subjected to a drought for 2 weeks by 202 stopping watering until the soil water content reached on average 0.09 g g -1 DW and up to 203 85% of plant leaves were senescent. After two weeks of drought, microcosms were rewetted 204 by adding 85 g of water to bring soil moisture back to about 60% WHC while simulating a 205 rainfall event of identical intensity (equal to 14 mm), and the recovery was followed for 5 206 weeks (Fig. 1) . Droughted microcosms were destructively sampled at the end of the drought 207 period (Sampling S1) and 5 weeks after rewetting (Sampling S2). Microcosms of phase 1 208 (kept at constant moisture) were sampled at the same days and were used as control for phase 209 2 of the experiment. In total, this resulted in 192 soil microcosms comprising twelve 210 treatments (cf. feedback stage above), each replicated in four blocks of the field experiment, 211 incubated with or without subsequent drought, and destructively sampled at two dates. At 212 each of the two sampling dates, plants were removed from soil and roots were washed prior 213 to subsequent biomass quantification. 214
PLANT AND SOIL ANALYSES 216
For fungi, the internal transcribe spacer (ITS) region of DNA was amplified using the primers 226 ITS1/ITS4. Relative abundances of the different microbial units were calculated as the ratio 227 between the fluorescence of each terminal restriction fragment (T-RF) and the total integrated 228 fluorescence of all T-RFs, and bacterial and fungal diversity was estimated using Shannon 229 and evenness indices (Hill et al., 2003) . 230
At the end of the conditioning stage (sampling S0) a suite of soil properties were 231 measured. Total C and N was measured using a CN analyser (Elementar Vario El Cube, 232
Germany) after grinding in a ball-mill and using acetanilide for internal calibration, pH was 233 measured using a 1:5 soil-water ratio, and maximum soil water holding capacity was 234 measured as detailed by Haney and Haney (2010) . For the three sampling times, we 235 measured water extractable carbon and nitrogen in soil (10 g soil + 70 ml MilliQ water, 236 shaken for 20 min). In these extracts, total dissolved organic carbon (TOC) was measured 237 with a TOC analyser (Shimadzu, Japan) and dissolved inorganic N (NH 4 + and NO 3 -) was 238 assessed with an Auto Analyser (Seal Analytical, Mequon, USA). Additionally, soil 239 respiration was assessed two hours after rewetting the microcosms: fluxes of CO 2 were 240 measured by placing the microcosms in a dark chamber and measuring the accumulation of 241 CO 2 for two minutes with an IRGA (EGM-4 PP-System). Sampling S0) were analysed using lme with plant species and drought and their interaction as 252 fixed effects. We assessed T-RFLP data using ordination by nonmetric multidimensional 253 scaling (NMDS) and Adonis tests to determine the dissimilarity of the bacterial and fungal 254 communities at sampling S0. For the feedback stage of phase 1, which was designed to test 255 whether previous drought influenced plant-soil feedback (Hypothesis 1), we calculated 256 feedback responses using total plant biomass (Sampling S1). We assessed if biotic legacy effects of previous drought modified plant responses to a 298 subsequent drought (hypotheses 3). First, we calculated plant-soil feedback and 299 competitiveness as above for control and droughted microcosms at the end of the experiment 300 (Sampling S2). Then, to test whether an adaptation of microbial community to previous 301 drought prevents changes in drivers of plant-soil feedbacks and plant-plant interaction, the 302 response to a subsequent drought of plant growth, microbial community composition, soil 303 respiration and soil nutrient availability were assessed. At sampling S1, the soil compaction 304 at the end of drying period restricted the harvest of the entire root system; therefore the plant 305 growth response was assessed with leaves biomass only. Plant resistance to drought was 306 assessed as the leaf biomass lost during the drought; plant recovery as the increase in leaf 307 biomass between samplings S1 and S2. Two microbial responses to the subsequent drought 308
were measured: soil respiration two hours after rewetting and the intensity of changes in 309 microbial community composition at the end of the drought (Sampling S1). For this, the 310 similarity of microbial community composition between control and droughted microcosms 311 Table  342 1a). However, when grown in soil that had been subjected to drought the direction of plant-343 soil feedback changed (Table 1a , P=0.04): both plant species performed worse in conspecific 344 than heterospecific soil, indicating that a previous drought caused both species to display 345 negative feedback. When grown in competition, both species displayed negative plant-soil 346 feedback in both droughted and non-droughted soils ( During the feedback experiment (Sampling S1), bacterial community composition was 365 significantly influenced by the previous drought (Supporting Information Table S2 ), but not 366 by plant species identity. A total of 34 of the 150 bacterial T-RFs decreased in abundance in 367 soils that had been subjected to drought (Fig. 3a) , which was in line with the decrease in 368 bacterial diversity (Shannon Index) detected at sampling S0, i.e. after the drought and before 369 the growth of plants of second generation. Despite weak effects of plant species on fungal 370 communities in the conditioning phase at sampling S0 (Supporting Information Fig. S1 ), we 371 detected significant effects of previous plant species on fungal community composition 372 during the feedback phase ( Fig. 3b and Supporting Information Table S2 ). The previous 373 drought also had a significant legacy effect on fungal community composition during the 374 feedback phase in soils conditioned by L. hispidus (Supporting Information Table S2 , P= 375 0.029). Indeed, the abundance of 11 of the 183 fungal T-RFs was very high only in soil 376 conditioned with L. hispidus and subjected to previous drought, while the abundance of 12 377 others was very high only in non-droughted soils conditioned with L. hispidus (Fig. 3b) . 378 Thus, L. hispidus was associated with different fungal populations during previous droughted 379 and non-droughted soils, and during the feedback phase the previous drought effect was still 380 the most important driver of fungal community composition while the later-growing plants 381 had no effect. 382 383 Previous drought had no detectable influence on soil chemical properties during the feedback 384 period (Supporting Information Table S3 ). In contrast, soil chemical properties were strongly 385 influenced by the identity of growing plant species, although the effect depended on the 386 conditioning species. First, soil concentrations of ammonium and nitrate were higher when D.
PHASE 2: Response to subsequent drought 394 395
The effectiveness of the second, glasshouse-based drought was similar across all treatments, 396 with soil moisture contents being similar across treatments at the end of drying period (0.09 ± 397 0.02 g g -1 DW) and after the rewetting period (0.39 ± 0.03 g g -1 DW) (Supporting 398 Information Fig. S3 ). This second drought decreased leaf biomass across all treatments 399 (P<0.001), and the response was proportional to leaf biomass before the drying period 400 (Supporting Information Fig. S4 ). Detected increases in leaf biomass over the five-week 401 recovery period following drought were also proportional to leaf biomass at the end of drying 402 period. As a consequence, the competitiveness values after the drought recovery (Sampling 403 S2) were similar to those observed during the feedback experiment ( Table S2 ). The intensity of 411 changes in bacterial and fungal communities was assessed by calculating the similarity of 412 their composition (with horn index) for each treatment between control and second-droughted 413 microcosms at sampling S1 (Fig. 4a,b) . No significant previous drought effect was observed 414 on horn similarity index (Fig. 4 a,b) , therefore the intensity of the change in bacterial and 415 fungal community composition in response to the second drought was similar in previously 416 droughted and non-droughted soils, i.e. irrespective to previous drought history. In contrast, 417 the previous drought did have a strong legacy effect on soil functioning: CO 2 respiration (Fig.  418 4c) and DOC concentrations (Fig. 4d) after rewetting, and ammonium concentrations at the 419 end of new drought (Fig. 4e) were significantly lower when soils had been subject to 420 previous drought (Fig. 4 and Supporting Information Table S4), except for CO 2 respiration 421 from soils conditioned with L. hispidus when plants grew in competition. 422
423
The plant species present previously or during the second drought influenced effects of the 424 second drought on soil properties, although effects varied for different soil properties (Fig. 4) . 425
For instance, for plants in monoculture, bacterial community composition changed moreassociated with lower soil respiration ( Fig. 4c ; P= 0.008) and DOC concentration (Fig. 4d,  428 P=0.047). The flush of CO 2 (Fig. 4c), DOC (Fig. 4d) and ammonium (Fig. 4e) (Fig. 4b, P=0.011) . And for plants growing in competition, bacterial 433 community composition changed more in response to drought in soil conditioned with D. 434 glomerata than with L. hispidus ( Fig. 4a; P=0.047) . Altogether, these results showed that the 435 soil response to second drought depended on plant-soil feedback and plant competition 436
effects. 437 438
Discussion 439
440
The first aim of this study was to evaluate whether a previous drought affects plant-soil 441 feedback. This was tested using an experiment that involved an initial stage of soil 442 conditioning by plant communities dominated by two plants species, which were then 443 subjected to drought, followed by a feedback stage whereby the two plant species were 444 grown in monoculture in these soils. Plant-soil feedback depends on the balance between 445 positive and negative feedbacks occurring in conspecific and heterospecific soils ( displayed negative feedback in soil that had been subject to drought. We do not know the 462 precise mechanism explaining the reduced performance of both plant species in conspecific 463 soil with a history of drought, but it is likely due to drought-induced changes in microbial 464 community composition, rather than changes in nutrient availability. This view is supported 465 by our finding that drought had no detectable legacy effect on soil nutrient availability, but it 466 with L. hispidus in non-droughted soils. However, we acknowledge that we are uncertain 523 about the effects of drought on soil nitrogen dynamics given that we did not measure nitrifier 524 abundance or rates of nitrogen mineralisation/immobilisation to confirm that the soil 525 microbial community associated with L. hispidus in droughted soil is making less nitrogen 526 available. Nevertheless, our results do indicate that drought has the potential to create shifts 527 in soil nitrogen availability resulting from a change in soil microbial community composition, 528 with consequences for the plant-plant competition. This supports the notion that microbial due to a change in nutrient availability related to biotic change (Meisner et al., 2013) . 537
Further, these results support our second hypothesis that drought influences plant competitive 538 interactions depending on plant-soil feedbacks, likely because of a desynchronization of the 539 plant-microbial partnership related to nutrient acquisition. So species-specific responses 540 suggest that drought could be a particular threat to plant species with a high dependence of 541 mycorrhizal fungi. 542
543
The final aim of this study was to investigate the influence of drought-induced changes in 544 plant-soil feedback on plant responses to a subsequent drought. For this purpose, a second 545 drought was applied to microcosms. We found that plant resistance to, and recovery from, a 546 subsequent drought was proportional to plant biomass (shoot and root) before the event, 547 resulting in persistent differences in plant-soil feedback and plant competitiveness. root biomass before a drought allows faster and more efficient water and nutrient uptake 552 during drying and also on rewetting. Therefore, the advantage conferred to plants by the 553 initial drought could have had implications for the plants ability to withstand to the 554 subsequent drought. We also observed a drought legacy effect on the drought response of 555 several soil parameters, which supports our hypothesis that previous drought can influence 556 plant response to drought because of drought legacy effects on nutrient and microbial-557 mediated drivers of plant-soil feedback and plant-plant interactions. 558
559
We found that the commonly observed flush of carbon and nitrogen following the second 560 drought (Birch, 1958) was less in soils that had previously been subjected to drought than in 561 soils that hadn't. The hypothesized mechanisms explaining the Birch effect generally 562 involves physical and biotic effects: rewetting can cause aggregate slaking, which releases 
